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2.5. Vicinal and other mtile surfaces 

Vicinal surlaccs v>J'Ti02 have not bcai sludicd cxlcnsivdy. A siiidy of Ka adsorplion on a stepped 
(44 1) surface was reporled by Onishi ct al. [2051, Unpublished cxperinienls IVorn ihis iiuth()r\s 
kiboralory with a similarly cm crysUil showed macroscopic racciiny upon annealing. 

The niosl dciailed invesli^aiion was pcrfumicd reccnliy on a Ti02(2 1 0) surruce {lOtV in a fonnul 
sense- Ti02(2 1 0) fies niidvniys belwoen (J 1 0) tind 0 00). and is ihe mosl simple vicinal surface, 
Alomislic sinuilalions. based on Coulornbic interaction bclwccn ions and a shoil-rcinge repulsive 
ijiteraction, prcdielcd an asynunctjic sawiooth-Iikc sUiictiirc of the surface, consisting of (110} 
ntinofiicels. The width of each naju)faccl is 1 ,5 limes iJie width of the surface unit cell of the fl ] O-fl x 1 ) 
slructure (i.e. 7>a/\/lY The nanofaccls lexininate with a jx)vv of Ti atoms cairying bridgiriiz oxyyen alums. 
The surface energy of this su-uclure is pRxficlcd to be 2.07 J/nr. (This is lo be compared to a surface 
energy of J. 78 J/nr derived usiny a similar calculation for TiO.fl 1 0) [2061.) STM images sliowcd a 
{I X iHerrninatcd surface that could be cbnsislcju wUli this struclui-c, ahhoujih the interpretation was 
attain made diflicull by balancing elcclronic effecls with the very slrong conaigulions of this surftia^ 
"The structure of thc TiOit 1 J i ) surface was invcstiizaied by Onishi and cO'Vvorkcj*s PO?! with LEED 
and STM. Depending on die annealing leniperaiuix:. the surface shows a variety of reeonstruelions. 



4./-2, Growth inorphoU\^y (thermodynamic equilibrium) 

It is useful (though a quile njugh oversimplification, see below) to distinguish three lilm giwvth 
modes in ihemiodynaniic cxjuilibrium. When the difference between the surlxtce free energy of the 
clccin substrate, Vsub«mtc* and siufuce free energy of the overlayer meuii. Vs„ciui» greater than the 
inlcrJ^cial energy. /*i,ucrrticc» '-^'^ 

Cluster growth (also called Vohner-Weber growth) should take place. When it is less, the Illm should 
wcL Vox thicker lilnis. growth can proceed in a layer-by- layer fashion (Frank-van der Mcrwe growth 
mode). Often, epitaxial strain increases in thicker lilnis and breaks up the overlayer (layer -r cUisiers or 
cStranski-Krustanov gro\\ th mode). Because ihe surface energy of virtually all clean metals is higher 
than that of TiO^ (whcjc an experimental value of --0.35 IhvT was reported \29 11) the tcnn on the icfl 
side is negative. TIencc. cluster growth should occur, unless yj^ncrracc itself has a negative value. It has 
been suggested 110.63.292] that this is the ease for vcj-y reactive ovortaycrs, where an inlerfacial 
reaction as hi Ct|s. (l)-(3} is ihermodynamically favoivd. 
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mN/m = 
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EVA 82/18 
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PET <Mn16000) 
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PA66 
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PBT(isophalate) 
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(acrylonit-butadien, 3:7) 
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Interfacial interaction and mechanical properties of nylon 6- 
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State Key Laboratory of Engineering Plastics, Institute of Chemistry, Chinese Academy of 
Sciences, Beijing, 100080, People's Republic of China 

A new method was proposed for the synthesis of nylon 6-potassium titanate composites with high 
strength and high modulus. Dispersion quality of potassium titanate whiskers in the polyamide 
matrix and the degree of interfacial adhesion between polyamide and whiskers are the key points 
with e-caproamide and potassium titanate whiskers, which were modified by an alkylsilane 
coupling agent with n-aminocapric acid as initiator through in-situ polymerization. The contact 
angle test showed that the surface energy of modified whiskers is similar to nylon 6's, while that 
of the unmodified ones was much higher than nylon 6's. These results suggest that the modified 
whiskers would disperse homogeneously in the nylon 6 matrix. Scanning electronic microscope 
(SEM) results fortified the above hypothesis. According to infrared (IR) spectra, the sample of 
whiskers that were separated from the modified composite by formic acid have the characteristic 
peak of nylon 6's; and the whiskers that were separated fi-om unmodified composite do not have 
them, which suggested that there are chemical bonds between modified whiskers and nylon 6 
matrix, and the whiskers served as chemical cross-link points in the composite. © 1997 John Wiley 
& Sons, Inc. J Appl Polym Sci 64: 23 17-2322, 1997 
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